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(71) I, Adolf Held* of Gennan 
Nationality, of 7201, Scfama, Near TuttHngoo, 
Germany, trading gs Adolf Held, do here&y 
declare the indention for which I pray that 
a patent may be granted to me) and the meth- 
od by whkh k is to be performed to be par- 
ticularly described in and by the following 
statement:— 

The invention relates to a method whereby 
workplaces consisting of mod or OTcdl&e 
materials can be jointed in a simple and rapid 
manner. 

The joiner usually provides, for the purpose 
«£ jointing laminar components, mitres at the 
feint position, xMch are ghed cogger and 
stabilised by the use of dowels or tongues in- 
serted into bores or grooves. This technique 
has changed link over a period of centuries. 
Although gtues have been developed manufac- 
tured from plastics materials, e.g. cf polyvinyl 
acetate, epoxy-polyester resin and the ISoe, 
whkh set in a relatively short tfrne, and also 
dowels or tongues consisting of plastics or 
mg fM j die actual jointing technique has 
changed very little. It is always necessary for 
the parts to be jointed together to be prodded 
with very accurately fitted bores, grooves and 
dowels, pais or tongues. 

It is a main object of the present invention 
to provide a method whereby, in contra dis- 
tinction to those hitherto known, it is not im- 
portant for the bores or the like cavities ami 
the pins and dowels to be placed in precisely 
predetermined positions. Consequently it can 
be performed by nnskfltoL ox ot most semi- 
skilled labour, without detriment to die quality 
of die joint. In fact the strength of the Joint 
is considerably increased, and simultaneously 
the standing time required to the setting pro- 
cess, and also the working time necessary for 
the preparation, are substantially reduced. 

According to the present invention a method 
of jointing worfcpieces consisting of wood or 
of woodlike materials, is characterised by 
forming intercommunicating cavities, such as 



bores or grooves, in the wczfcgrieces b the re- 
gion cf die joints, and Intr o ducin g into the 
c&viries a liquid or paste-l&e ^d-setting 
material. 

The pTHx&pst mMfrgfcie materials for jointing 
wortoieces consisting more particularly of 



. or wcadHke materials are thermoplastic 
plastics, such as poiyemide, polycarbonate, po~ 
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The large number of plastics materials 55 
cmaM&t mokes it possible to adapt die joint 
to the mc& widely varying requirements. Thus 
it is possftjfe to construct Hi ghly rf#d joints, 
and also highly recent JointB, as determined 
by die plastics selected. Furthermore, even ^ 
joins cf hingelike construction can be pro- 
duced, M a hi^dy resilient material, e.g. rub- 
ber, is introduced os die jointing ageat 

The p l a stic *, liquefied at a specific tempera- 
ture, may be introduced by injection moulding 65 
or compression moulding. In the case of joint- 
ing vwaftpfeces cons&dng of woodQ&e material 
theniuu^astfc pSastscs have been found conven- 
ient which hive a liquid or at least <pastv 
aggregate condition at a temperature of 200°C 70 
to 250°C and at a pressure of 50 to 400 aim. 
a It is however also possible to introduce 
liquefied pointing materials at normal pressure. 

Finally there is the possibility of using Joint- 
ing agents consisting of a plurality of onnpo- 75 
nents, known per se s whkfa only set when the 
two components are united. In this case tbe 
two components should be united only when 
they ore introduced into the canities of the 
woxfeoieces to be jointed, whereupon they set SO 
rapidly, and a rudd or resilient joint is then 
produced, -depending upon the choice of die 
initial substances* 

Whereas drying times of 2 to 8 minutes have 
been ca lc ul at ed for joinery work, even where 65 
die most modern ^ues were used, the method 
according to the invention permits the setting 
time, i.e. die standing time, to be reduced to 
less than 10 recpnds The joint constructed in 
this way is furthermore far stronger; this is 50 
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attr&utabte to the fact that the firing agent 
fills all csviries, bores, seams and pores in the 
region cf the joint positions* This actommage 
is gained more pamcularly v?im the use gar- 
S ous materials, such as mod chipboards, which. 
are today in large scale use in the Immune 
industry* 

A farther advantage is that die method ac- 
cording to the invention makes it possible to 

10 respect modi narrower tolerances, drhomjji k 
can be performed by "™frflk*l or gfmif WTle d 
laiour. Thus it is only necessary to introduce 
the parts to be jointed into a suitably con- 
structed apparatus, for which purpose no spe- 

15 rial expert knowledge is required. Hie odd 
apparatus consists, e.g„ of an injection mould- 
ing; pressure moulding or compresaon mnnid- 
ing machine known per re, having one or a 
rJundiry of devices supported movement 

20 into and out of cccpemtr?e refcmon trim a 
carity appropriate thereto in a wnri^ece held 
by damping jaws and arranged to introduce 
rapad-seaing liquid or paste-like material into 
the cavity. 

25 In one embodiment of the invention, tbe 
damping jews are movable relative t o ope an- 
other by compressed air or hytkauEc cylinders. 
In order that the generally liquid jointing 
agent, when introduced under pressure, does 

30 not emerge through the seams of the feint posi- 
tions, the damp Jaws are cenvenkady con- 
structed in such a manner mat they cover the 
ceams of the wor&pieces to be jointed fa the 
region of the joint positions. 

35 Such apparatus is particularly wett suited 
for series production. However, to easible then 
to be as universal as possible in their applica- 
tion and utilisation, the outlet nozzles arranged 
above and/or at the side cf me damping tool 

40 are constructed for swivelling and/oar vertical 
adjustment* 

The invention has outstanding mmoreance 
in the jointing cf relatively thin kmanar weds- 
pieces arranged mutually at an angle, more 

45 particularly if the same consist of porous mat- 
erial — €45* wood chapbeards. For mis pur- 
pose the clamping jaws comprise a stationary 
)sw having abutment surfaces oriented mutual- 
ly at an angle corre s p o n ding to the joint sngje, 

50 and a clamping jew dispkcesble wi& res pect 
to the stationary jaw and having pressure sur- 
faces l&ewise oriented mutually at anange. 

The technique according to the invention, 
according to which the wodtpieces to be joint- 

35 ed are fanned in the region of die joint posi- 
tion with one or a plurality of mutually merg- 
ing cavities, such as bores, grooves or the like, 
oriented transversely to the joint surface and 
filled with hardened material, leads to totally 

60 novel joint elements. 

First df all, it is possible to inject in one 
work stage elements consisting of plastics or 
the l&e, in corresponding manner to the 
tongue or dowel joints hitherto known. Fortius 

©5 purpose cavities in the form of grooves or 



bores oriented perpendfcdarly or at an enjfe 
to *he joint surfaces are provided in the jemt 
suufeces of the wuriqpieces to be jointed. It 
is also possfWe, m novel manner, to give the 
grooves a dovetafi-<ms^ 70 
by me strengdi of the joint Is ccnsfioerafcly in- 
creased. Furthexsnnre, grooves mutually 
g^ritig in the re^on of the joint surface can 



jfflkdwMxmefcringssesECs. 

Lastly, a type of joint has been developed, 75 
wherein grooves gmtuafly (merging, have Qgen 
mated, preferably on <&e eaternal s urface os 
the wosSpaeeea to be jointed, too which a 
pferaEty of communicating bores penetratwg 
both the Wsseces open. An escraordniar£y ®> 
rtmwr joint can be cbtdned by cms 



The method according to the invention 
simplifies and impawns not only the jomtmg 
of Wffar wed^tees, but also the j ointing S3 
cf filkas or strips, as used mere particularly 
m the manufacture cf chairs, tames or the 
l&e. It is required to joint together three 
or more fillet-shaped w^gaeces, e^. m fee - 
regoa cf a chair leg, it is merery v***®**? 50 
to provide a central wurfepiece with a filling 
bare into which mere open a phmaEty c£mn- 
maly connected bores penetrating the ctker 
wurf^ecea. By mrr«mdng the fcdng mfitemi 
in the manner according to the inventions toe v> 
three pars become jointed with a strength 
^irich was hitherto unobtainable by the tradi- 
tkmai gluing technique. 

ShcuM k be required to construct an even 
stronger according to another proposal WW 
of the invention an ndxErioml remfo rcane nt 
in tfte fcsn* of ^ires or the I&e msy bejffcrid- 
ed, which are amutemeomay embedded in the 



Whereas the proposals discussed herein- 105 
betoe relate to pm^™*"* joint s, detR c fa ffete 
jcifits according to the Resent braotfan arc 
discussed herdnbdow. A co mpone nt fo r con- 
strutamg a decsdsabk feint is, e^ die sotsw, 
andmthejdn^ trade the wood Since 110 
screwthreads can caly be cut in estremelyfc^d 
WOTrf, the wood screw has only grained very 
minor imporEasce in ^woery techniq ue. For 
this reason it has been replaced toy metal ^ 

^ftls proposed by the invention, instead of 
the said metal fittings, to provide one cf the 
two woripieces of wood or woodJ^e a^Jf™ 
to be jmr^ wii mie or a phm^ rf toes 
hsving female scrsmhreads formed by a Hqind 120 
or pflsn>l&e repM^etiin« mateiM mmpiuced 
in fcnown mairtPT ofound cotes boated m the 
bores, whereas tbe second wczfopkee is pro- 
vided with (bores corresponding to the said 
screw-threads, for the passage of connecting 125 
bolts* 

A further possMty of constructing a struc- 
ture comprgmg mo woafeweces of wood or 
woomafce mataial arranged to be detachai^e 
one from the otficr consists in providing one 130 
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of the two workpieces wkh bores into which 
bobs formed by a liquid or paste-Hke rapid- 
setting material and having T-shsped head- 
pieces projecting beyond the Airfare c£ the 
S wotiopiece, and die other woripieee with teem- 
ing members fanned by a liquid or paste-i&e 
rBpid-setaiig material incorporated in bores 
and co-cperating with the (boks. 

Connecting elements of tins type consisting 
10 cf metal are already known. However, they 
again necessitate a highly sccurese treatansjEt 
of the wwAqpieces which can be performed only 
by skilled tebcur. 

la order that the invention, may be more 
15 dearly understood some em!bot£menfc thereof 
wiM now be described, by my cf 
with reference to the accompanying drawings 
in winch:—" 

Fig. 1 is a plan view of an injection mouid- 
20 ing apparatus according to the present inven- 
tion. 

Fig. 2 shows a side elevation of the appara- 
tus of Fig. 1, 

a Fig3. 3 to 6 show, in perspective, mitre 
25 joints constructed according to the invention, 

Fig. 7 chews a perspective view of a frame 
joint according to the invention, 

Fig. 8 shows a joint according to the inven- 
tion, constructed after the feahton of a cross 
30 tongue, 

F^p. 9 and 10 show two further ways off 
jointing laminar workpieces according to the 
invention, 

Fig. .11 shews a section of board having the 
35 plastics screwthread accexding uo the i irvafli ou , 
and 

Figs. 12 and 13 show two wot&pieces wbkh 
are to be detachaMy jointed together cccorcSng 
to the invention. 

40 Figs. 1 and 2 ilbstrate schematically a pre- 
ferred embodiment of apparatus for perform- 
ing the method of the invention. The appara- 
tus esh£btts a damping tool having a stationary 
damp jaw 1 and a clamping jaw 2 d^Exeabk 

<& by means of a com pr essed air or hydraulic 
cySnder 5. Opposite the ckrnping jaw 2, of 
prismatic construction, is arranged a recess, 
corresponding thereto, of die d amp ing jafw 1, 
in such a manner that two laminar woxfepieces 

50 3 and 4 to be jointed together can be c&uinpeu. 
between the two jaws. At their Joint position, 
die ttwo workpieces to be jointed are provided 
with a groove 8 oriented perpendicularly to 
the mitre cut and penetrating the two worfc- 

53 pieces 3 and 4, into which liquid p&stics mat- 
erial is introduced under pressure through an 
injection nozzle 7. As Figs. 1 and 2 clearly 
show, the injection nozzle is supported by a 
vertically adjustable and kteraKy swrndhdMe 

60 arm 6*. 

The apparatus according to the invention 
may be varied, and possibly augmented by 
further injeulvKU nozzles, according to the pur- 
pose for which it is used. 

65 Figs. 3 to 10 illustrate a small selection of 



Johns whose construction is made possible by 
the method of the faverrtiarL For instance, 
Fi^. 3 pod 4 illustrate tongue joints and angle 
tongue joints, which are constructed by infect- 
ing pfestlra material in the manner described 70 
chore. The arrangement cocord^ng s> FSg. 6 
is di8tingmshed from dot according to Fig. 
3 by a dove^-shaped cross-sedion cf the 
)okt flosgue, whMi increases the strength cf 
the joint. 75 

Fsg, 5 filnstrates a corner joint* which it 
wouM hsve been impossible to construct with, 
the hftherao ciistomaTy d the joinery 

trade. In this case fee laminar worMeces 3 1 
and 4 l are pr^Med in the regkm cf their joint 80 
poa&ms with flat superficial cavities 9, into 
which boaes 10 penetmtmg the corner region 
of the two worfiqaeces 3 1 and 4 l issue <m both 
sides. As directed, lique^eld plastics material 
k unreduced tinder pressure into the canities 85 
and the fecies, and after hardening produces 
an esm'aardirmriry stE^e fcrint. 

The frame point iRustmsd in Fig. 7 of the 
drawing is also practicebfe for the first time 
by virtue cf the technique according to the 90 
invention. Frame joints of tSris type are £uit- 
abJe, e^ for the manirftectnre of «mir frames, 
wherein die <m rangers 11 and 12 cf the dm? 
seat ore to be jointed to the upper end 13 
of the chair leg. The central part 1 3 is provid- 95 
ed with a (central bore 14, into which bores 
15 and 16* ifercugh die paxft 11 to 13 open. 
The pHas&s material injected too and having 
hardened hi the boreholes 14 to 16 produces 
a hsavy-o^Ety dowel type jute of the parts H 100 
U) 13. 

Further variants cf ingeetion-^ranrfdkd 
tongue johas of ptoses materials are clearly 
&cwn in the Figs. 8, 9 and 10. The proposal 
of S^. 8 represents a cross tongue feint, 105 
wherein the tongues 17 and 18 intersect in the 
region of the johst surfaces of the two work- 
pieces 19 and 20. 

In the ai&rjdftnerjts occosdSng to Fip. 9 
and 10, angled tongues 21, or obftqudy ar- 110 
ranaedflst songus 22, are used. 

^ereaa the axfrcdsmeirts discussed faerein- 
hef ore and illustrated hi Figs, 3 to 9 serve 
for the fixed, nondetechdrie, jointing of two 
or more workpSeces, proposals for the con- U5 
struction of decachable joints are ahistrated in 
Figs, Ill to 13. 

A fillet 23 iltatraed in Fig. 11 is provided 
with a bore into whkh a female ficrewthread 

24 cf piastres material, has been irqecooa 120 
moulded hi known manner around a core. If 

a HghrStrength. plasties material is used for 
this purpose, a metaj screwthread can be used 
instead of the cus&fioary wood screwthread 
without cfficufty. 125 

Another type of detachable fohrt is Mhis- 
trared in flfigs. 12 and 13. The W i & y w x ac- 
corcOing <co Fig. 12 Is fitted with pksfecs bohs 

25 injection tnouSded into corresposolng bores, 
whereof the protruding headpieces 26 have a 130 
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T-ofcaped cross-sscdon, s&fch can be engaged 
into the lccMng members 27, cctg^omtu^; to ^ 
than, m die Geccnd worfpece 2hEstrffi»d in 
Ffe. 13. The locking members 27 are injeo 

5 tionrsrmolded in docs in die wm&piece Sins- 
trated in 13 by the use of Gm^gsart cares 
of sufosWe amsmjcticn. They esiaiat a top 
apafaxre 27a, into which the head 26 can be 
SSo&ggd, sixd a bottom easily 276, the di- 

10 mensSon cf whsch corresponds to the xMh c£ 

the neck 36*5. fl 

Jdming dements of 4s type amy be osso* 
e#, instead tif the finings for teds hiiherto 
knoim and imade of oote&L 

15 WHAT I CLAIM IS:— 

,1. A method cf jointing wofiqaeces corsttst- 
ing of v?ood csr cf woodfi&e matiena^ cfcsac- 
tSsed by forming ixaerannnHmfcsdng csv>- 
ties, socb as bores or grooves, in fa-*~*«™<*™ 

20 in the region cf the jctaa, and i 
toco die cavities a Eqold or pastwite 
setting matmaL 

2, TteimediodEioarfn^taGato^ 
in the raj^d-esKing natesa! is a tbemiGpSastsc 

25 material, for esampie pclycaride* polycssfcsa- 

ace, pdtyatyrene, oar poJyeaSiyiene. 

3 Item^fecdfiocorcfaiKW 1,^^ 
in the xaj^eaing iraSer&l is aedEeia in the 
set condition, e^» rribbeff. 

30 4. Hie msihcd according to any oas of 
CMm? 1 to 3, wherein tie i&p&keeasiiig 
erisl consists cf a plurality of ccmponeiias 
trisieh aie only ™&e& ^*e* bmrfnoedtaa) 
die cavities and thai set rapidly, foasmng a 

35 r^dcrresffientjditt. - _ 

5, The meshed eccordmg to Clam JL, vmere^ 
]n 4e rapidHsetting material is introdncedmto 
the cavaties underpressure. 

6. Apparatus te perfoiroffig the anOTOd ac- 
40 cording to any one <rf Claims 1 to 5, compass- 

damping josra supported &r sdafive 
movement into and ma cf dempmg Egg"* 1 
with a vroa&pfe* cr wWeca im ^^^ 
cavity or cawtfes into TThSch die j^pad^ng 
45 matmal is to be introduced acr2 ^ each <ff 
saH cavities a device fimajossed for movement 
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into and cut cf aHoperawe rete&m^&|^ 
easily appropriate thereto and ammged to *n- 
trodace rsarid-seaSng Kquad or paste-ike mat- 
erial into tie cavity. ^j^^. 

7. Appaggtos according to 0^aa LO» < s™ran 
the damping }«ws are acasWe by compressed 
pirorfaydianlfcc^in^s. _ . - - . 

8. Apparatus acawding to Oafcn 7, prfierem 
die clamping ism are consdraaed m waii 
manner that they cover the seams cf the vrafc- 
pieces to be } oioted in the region of the joint. 

9. Apparatus according to any one of CSaims 
6 tn 8, characterized in that the noaade or no»- 
rics is or are arranged above and/or at the 
side of the damping jaws. 

10. Apparatns according to any one ca 
Claims 6 to 9, wherein the nozzle or nozzles 
is or are arranged for swivelKng and/or verti- 
cal adjustment relative to the clamping javre. 



m vi > cooffRfin^ to any o ne <£ f 
ummM, u to 10, fe jchsang lamrnarj^otk- 
decea arramsd annmaBy at angfcs, ^eron 
^danming ^ws coanpife a ^^S^ 
is^^amesi gmfeces caaafled mirtiBS^ 

a jc^7 di^teefe r^sctto 4he s^rah 
ary £dw and hsving pressure smfeces nsewjse 

02, A cttocmre cmr^ifaang at te: ™> 
OT&jisDes cf tsood cx mom&mxm&i&a£r 
ed (by the m^hod OTSwfitffi to any one <ff 
Cfe£m 1 to 5, djafi^sertedln to the wodS- 
pjsces sxe fosnei in die segica «f die foiig 
^4th «oe car a ptoa&y cf munaily merga® 
cs^ifis, soch as bores or groove?, oxeenaar 
traxsveKBcIy to the joint surface and jto^me 
untofi gge qgmg^l by jejnts tomd by 
a Bawd-seaing Smdd or pa^-Bse maaesM in- 
jected into and dtesred to set in tits ansging 

•13. A Etrucmre rmrf^g fanter fiHet- 
j&apsd wcsSopiecea accciding to C&rim VZ, 
daaaaeriaed in thra the ccvifies consist <tf 
gEoov^ astUDgjed petpendioda^ or at sn 
niffile in &e jotog arfaces <rf die^^piwss. 

14. A etracaEe oooordfcg to CSsan 02 or 
Cfean 13, charcoaaased in to the grooves 

J5. A stmnmre Gncor^ng to ^Jf 
Oaks 12 %> 14, cfcarscasazed in tSart the ca^- 
des consist cf ^wwes tmttiaHy mtEsseo&ngin 

16. A 'strutaase scooaSmg to aity one cf 
rental* 12 to 15, cbamctertod in tethecgre- 
t^s oondst eff nnfflaalfy merging grooves ar- 
ranged at Ufce esstemd anfeoe cf die wc*- 
jdSS^to (be Jointed, into whkh open a jtou- 
fey of ccasBmnsicaiiDg bores penetraang com 
the trci&yfeceft. - 

17. A strtJDtore soocrihag to any one e g 
Oanns 12 to [13, cmnp£^J*^«r ™^ 
flUet-^HQjjed ^xa&pte3, chaiKOiEmzel m last 
a caazal vjodo^soe has a ffifing bote flgg 
whs& there open a nteaHly of bosces aajtaaBy 
CTn ttff h' tig st^nwMmng ^wgtyieces. 

1«. A etnsczore axJcoatSog to any one of 
C3£mms 12 to IS, dm£«sized by rdte£to&g 
demeiata, e^. -wes, ^n be dd e d ioto the poixn- 

19. A structure ccayasing tswo vwMQ^tteces 
ci JsToad or ^owHaK material arrange d on b a 
ctettEchsHe one feom the o^ffir, cfcaraxaerized 
' indaaope of the tro vwd^eoes to one or - 
a pfaiaBty erf bores basing fenH?e scs^v- 
dneads toned by a ra^d-eestafing snatseriaiin- 
mxdicced therein aioand a cere, and die c^r 
wod^ece hss bores oois^on(Hn«to said 
baixs tax tfie jss^ge of cwmec^ng ^ 

20* A stractnre ccmprfemg two Wi ftfpK TP ft 
d wood or woo^ke nrnteraal armnged to be 
from tbe caber , c&aractearized 
in tiat one of the two wnfeieces has hares 
faao wfaidi bote fanned by e iiqnid or paste- 
fike raptd-setdng materiai and baring T- 
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shaped headpieces projecting beyond the sur- 
face af At woriupiece, and lie other worfcpiece 
has locking members formed fey a %ad or 
peste-flike rapid-setting material incorporated 
in boxes and co-operatreg with die bote* 

21. A joint according to any one of Ckkns 
13 to 20, characterized in that the worfcpieces 
to be jointed consist of wood chipboard or 
wood JGbxtboard. 

22. A method of jointing worfcpkces of 
wood or woodKke materials aAstantiaHy as 
heron described with reference to the accom- 



Apparetus for jointing workpieces of 



wood or woodKke materials constructed and 
arranged to operate substantially as hereon de- 
served wkh reference to Figs. 1 and 2 of the 
accompanying drawings, 
24. A structure comprising workplaces of 



wood or woodHce material jointed i 
Iy as herein described with reference to any 
one of Figs. 3 to d3 of the accompanying 
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